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Amide derivatives. 

<g) Acylanilides of the formula 




R' 



wherein R^ and .R^ the same or different, each is cyano, 
carbamoyl, nitr , halogeno, perflu roalkyi or ther defined 
substituents; 

RMshydrog n r halogen; 

RMshydr gen r alkyl.or is joined toR^ 

R^ is hydr gen. hydr xy, alkoxy or acyl xy or is J ined 

t R^ 

R^ is alkyi r hal genoalkyl. r has the formula *A'-R* 
r.A'-X»-A*-R»; 

A* and A*, the same or different, each is alkylene; 
A'. A^ and A^ the sam r differ nt. each Is a direct link 
or alkylene; 



and X^ the same or different, each is oxygen, sul- 
phur, sulphinyl, sulphonyl, imino or alkylimino; 

R' and R', the same or different, each is alkyl. alkenyt, 
hydroxyalkyl. cyctoalkyi, phenyl optionally substituted, 
naphthyl or heterocyclic optionally substituted; 

* and R* is phenyl, naphthyl or heterocyclic as defined 
above for R' or R^ processes for their manufacture and 
pharmaceutical compositions containing them. The acylani- 
lides possess antiandrogenic activity. 
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AMIDE DERIVATIVES 



This invention relates To' new amide derivatives 
and more particularly it relates to novel acylanilides 
which possess antiandrogenic properties. 

Many acylanilides are known which possess 
antiandrogenic activity. m particular, the compound of 
the formula :- 



CH- 



NO2 (/ \ — NHCO-C-R 



3 CH3 



wherein R is hydrogen, which compound is known as 

PLUTAMIDE, is under development for use as an 

antiandrogen. It is believed that flutamide is oxidised 

^^^"^ corresponding compound wherein R is 

hydroxy. 

Other acylanilides which possess antiandrogenic 
activity are known from European Specifications Nos 
2309, 2892 and 40932, and from Japanese Specification 
No. 52-128329. 

According to the present invention there is 
provided an acylanilide of the formula 

r1 r5 

>-^; 1 

r2 (/ \} Nr4-C0-C-a1-x1-a2-r7 



/ 



I 

i 
I 

d6 



r3 
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Wherein r1 is cyano, carbamoyl, nitre f, 
bro^o. iodo or hyarogen, or aUy" 1^,; 
:., alHylthi/o,^^:^^^ V,\"fl' ^H'^y.r.llcanoyl, 

sulphinyl or Pernuoroar.yxL^lr\ 

<="bon atoms,, or phenvlt; °' *° " 

Phenylsuiphonyl; P^^ylsulphinyi or 

TrZVl^l Ta":."'''""""'' ^•'^-o. 

a-..s.p.o„y;. Te::!^;,--;::^:- -^-=-P-ny.. 
PerfluoroalKylsulphinyl or ^"""""^I'^l'l'^hio. 
°f up to 4 carbon atls ''"""°^°^"^l-lP»onyl each 
or Phenylsulphonyl ' ^"'"^l^"^"' P^enylsulphinyi 

-herein r3 ^^^^^^^^ _ 

"herein r4 ^3 hydrogen or alkyl of ao t„ . 

•toms, or is joined to r5 ^ " " 

„v, • s stated below 

Wherein r5 is hydrogen, hydroxy or alko 

each of up to 15 <.a^h„ alkoxy or acyloxy 

forn. an oxycarbonvl ""^ '° " 

-N-CO-C- part on,/"r "^'^ 

, ""Oleoule It forms an 

oxazolidinedione group, 

wherein r6 i. ^ „ halogenoalkvl „f 

atoms, or has the formula -ICt Z " " 

Wherein and a4, 

Ire :":^\TJ: - - - « -r^on atoms, 

A , A and a5. Which may be the same or 

" ^ ^^-^ - -^--^ - - e 

Wherein xl and „hlch may be the same or 
different, each is oxygen, sulphur, sulphinyl (-so-, 

itls,,"""" " ^' '^"^^ up to a carbon 
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wh rein R' and R^/. which may be the sam or _ 
differ nt/ each is alkyl, alk nyl, hydroxyalkyl or 
cycloalkyl each of up to 6 carbon atoms ^ or R^ or R^' 
is phenyl which bears one, two or three substituents 
selected from hydrogen, halogen, nitro, carboxy, 
carbamoyl and cyano, and alkyl, alkoxy, alkanoyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl , 
perf luoroalkyl , per f luoroalkylthio, 
perf luoroalkylsulphinyl, perf luoroalkylsulphonyl, 
alkoxycarbonyl and N-alkylcarbamoyl each of up to 4 
carbon atoms, and phenyl, phenylthio, phenylsulphinyl 
and phenylsulphonyl; or R^ oj;^ R^ is naphthyl; or 
R^ or R^ is 5- or 6- membered saturated or 
unsaturated heterocyclic which contains one, two or 
three heteroatoms selected from oxygen, nitrogen and 
sulphur, which heterocyclic may be a single ring or may 
be fused to a benzo-ring, and which heterocyclic is 
unsubstituted or bears one or two halogen, cyano or 
amino, or alkyl, alkoxy, alkylthio, alkylsulphinyl or 
alkylsulphonyl each of up to 4 carbon atoms, or oxy or 
hydroxy substituents, or which if sufficiently saturated 
may bear one or two oxo substituents; and wherein R^ 
is phenyl, naphthyl or heterocyclic as defined above for 
r'^ or R^. 

It will be observed that the acylanilide 
derivative of the invention possesses an asymmetric 
carbon atom, namely the carbon atom which bears the 
substituents R^ and R^, and it can therefore exist 
in racemic and optically-active forms. It is to be 
understood that this invention encompasses the racemic 
form of the acylanilide derivative and any optically- 
active form which possesses antiandrogenic activity^ it 
being a matter of common general knowledge how a racemic 
compound may be resolved into its optically-active forms 
and how any antiandrogenic activity present in any of 
these forms may be determined. 
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A suitable value for R^, r4 or R^^ when 
it is alkyi; 'or for an alkyl substituent in R^; "^8 
or r9 whenR^/ r8 or R^ is phenyl or 
heterocyclic substituted by alkyl is, for exampl^, 
methyl or ethyl. 

A suitable value for r1 when it is alkoxy, o: 
for an alkoxy substituent in R^, r8 ^j. r9 ^j^^^ 
R , r8 or r9 is phenyl or heterocyclic substituted 
by alkoxy is, for example, methoxy or ethoxy. 

A suitable value for r1 or r2 when it is 
alkanoyl, or for an alkanoyl substituent in r', r8 
or r9 when r7, r8 r9 is phenyl substituted by 
alkanoyl is, for example, formyl or acetyl. 

A suitable value for R^ or r2 when it is 
alkylthio, alkylsulphinyl, alkyl sulphonyl , 
perfluoroalkyl, perf luoroalkylthio, 

perfluoroalkylsulphinyl or perf luoroalkylsulphonyl, or 
for such a substituent in r7, r8 r9 when r7, 
R or r9 is phenyl or heterocyclic bearing such a 
substituent is, for example, methylthio, ethylthio, 
methylsulphinyl, methylsulphonyl, trif luoromethyl, 
pentafluoroethyl, trif luororaethylthio, 
trifluoromethylsulphinyl or trif luoromethylsulphonyl . 

A suitable value for r3 when it is halogen, 
or for a halogen substituent in r7, r8 r9 ^^^^^ 
R , r8 or r9 is phenyl or heterocyclic substituted 
by halogen, is fluoro, chloro, bromo or iodo. 

r3 is preferably hydrogen or chloro. 
especially hydrogen. 

R* is preferably hydrogen. 

A suitable value for an alkoxycarbonyl or N- 
alkyl carbamoyl substitu nt in r7, r8 ^j, r9 ^^^^ ' 
R , r8 or r9 is phenyl b aring such a substitu nt 
is, for example, methoxycarbonyl , ethoxycarbonyl or N- 
methylcarbamoyl. "~ 
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A suitable valu for when it is alkoxy is, 
for exampl / m th^xyV ethoxy, propyloxy, n-butylojcy c^r 

d cyloxy. " 

A suitable value for when it is acyloxy 

is, for example, alXanoyloxy or aroyloxy each of up to 

15 carbon atoms, for example acetoxy, propionyloxy , 

decanoyloxy, dodecanoyloxy or benzoyloxy. 

r5 is preferably hydroxy. 

A suitable value for when it is alkyl or 
halogenoalXyl is, for example, methyl, ethyl, n-propyl, 
fluoromethyl. dif luoromethyl, trif luororaethyl, 
pentafluoroethyl, chloromethyl, dichloromethyl or 
trichloromethyl. R^ is preferably methyl or 
trif luoromethyl, especially methyl. 

A suitable value for A^, A^, A^, A^, or 
A^ when it is alkylene is, for example, methylene, 
ethylene, ethylidene (CH3CH-) , trimethylene, 
tetramethylene, 1-methyl- 

CH3 <p"3 
ethylene (-iH-CHj-). 2-methylethylene (-CH2CH-) or 

1-3 I •» 

1,1, 3-trimethylpropane-l,3-diyl (-C-CHjCH-) . 

CH3 

A suitable value for R^ or R^ when it is 
alkyl, alkenyl, hydroxyalkyl or cycloalkyl is. for 
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
allyl, 2-methylprop-2-enyl, 2 -hydroxy ethyl, cyclopentyl 

or cyclohexyl. 

A suitable value for R*', R^ or R^ when it 
is heterocylic is, for example, furyl, thienyl, 
pyrrolyl, pyridyl, imidazolyl, thiazolyl, pyrimidinyl, 
thiadiazolyl, triazolyl, benzimidazolyl. benzothiazolyl, 
indolyl, benzothienyl, benzofuryl, quinolyl, isoquinolyl 
or l,2-dihydro-2-oxoquinolyl. 
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A preferred combination of val, 
R is as follows 



les for r1 and 



trif luoromethyl 

trif luoromethyl 

chloro 

chloro 

chloro 

cyano 



nitro 

cyano 

chloro 

nitro 

cyano 

cyano 



A preferred acylanilide ni= ^>.^ • 
the formula st^t.ri k "^^^^^ of the invention has 

-i^wxiuuxa stated above wVifr^T-ain nl 

°9en, R IS hydroxy, r6 13 

eLvl . 'f'- * -""ylene, ethylene or 

ethyuaene, xl is oxygen, sulphur, sulphonyl, 
sulphonyl, inino or ™ethyU™i„o. ^2 J, 
or methylene and r' i, .Ikvi .,v , "^"^ 1"'' 

or cycloal.yi each of up L ; TrlZ\ '"'°'''''''' 
^1,,- 1. . up to t> carbon atoms, or ohenvi 

:hloro"o""'"''"''"" " °- *Iuoro ' 

Chloro. cyano. nitro. ™ethoxy or nethylthio 

substituent. or thienyl. inidazolyl. thia.olyl 
ben ot. a.olyl. thiadia.olyl. pyridyl or pyrl^Idinyl 
which i, unsubstituted or «hich bears one chloro T 
or methyl substituent. chloro. bromo 

inv.„f "/""""l"!!' preferred acylanilide of the 
invention has the formula stated above wherein r1 L 

IS methylen * xl < « , , j ^ ^ 

' XI ie sulphur, sulphinyl or sulphonyl. 



t 
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is a direct link and R' is alkyl of up to 3 
carbon atoms, especially thyl, or is allyl, phenyl. £- 
fluorophenyl. thiazol-2-yl. 4-raethylthiazol-2-yl. 5- 
methyl-l,3,4-thiadia20l-2-yl or 2-pyridyl. 

Specific acylanilides of the invention are 
hereinafter described in the Examples. 

Particularly active compounds are 3-chloro-4- 
cyano-N- ( 3-ethylthio-2-hydroxy-2-methylpropionyl ) - 

aniline; 

3- chloro-4-cyano-N-(3-ethylsulphonyl-2-hydroxy-2- 
methylpropionyl) aniline; 

4- cyano-3-trifluoromethyl-N-(2-hydroxy-2-methyl-3- 
phenylsulphonylpropionyl ) aniline ; 

4-cyano-3-trifluoromethyl-N-(3-ethylsulphonyl-2-hydroxy- 

2- methylpropionyl) aniline; 

4-nitro-3-trifluoromethyl-N-(2-hydroxy-3-phenyl- 
sulphonyl-2-methylpropionyl ) aniline ; 

4-nitro-3-trif luoromethyl-N-(3-ethylsulphonyl-2-hydroxy• 
2-methylpropionyl ) aniline; 

3- chlorOT4-nitro-N-(2-hydroxy-3-phenylthio-2-methyl- 
propionyl ) aniline ; 

4- nitro-3-trif luoromethyl-N-C2-hydroxy-2-methyl-3- 
( thiazol-2-ylthio)propionyl]aniline; 

4-nitro-3-trifluoromethyl-N-C3-allylthio-2-hydroxy-2- 
methylpropiony 1 ) ani line ; 

4-nitro-3-trif luoromethyl-N- ( 3-£-f luorophenylthio-2- 
hydroxy-2-methylpropiony 1 ) aniline ; 
4-nitro-3-trif luoromethyl-N-C2-hydroxy-2-methyl- 
3-(pyrid-2-ylthio)propionyl]aniline; 

4-nitro-3-trif luoromethyl-N- C2-hydroxy-2-methyl-3-{ 5- 
methyl-1, 3/ 4-thiadiazol-2-ylthio)propionyl]aniline; 
4-nitro-3-trifluoromethyl-N-C2-hydroxy-2-methyl-3-(4- 
methylthiazol-2-ylthio)propionyl] ani line; 
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_ 4-r,itro-3-trifluoro™ethyl-N-[2.hydroxy-2-™ thy;- 

:, 3-(pyri^.2-yrsulphonyl)proplo„ynaniane;S " ' . 
- 4rnitro-3-trifluorom thvl-B-ri ^; «i - * ■ 

■' 2-hydroxv , , 2-(3-E-fluorophenyls»iphonya- 

nyaroxy-2-methylpropionyl)aniUne; 

(thiazol-2-yirtio)propio„yi],„iu„e, 

4-=ya„o-3-tri,luoromethyl-H.C2-hyaroxy-2-net),yl- 

3- (pyria-2-yithio)proplo„yi]a„iUne,. 

™irrr:''"'"""°'""^^'-^-'^-''^*"''y-2-"ethyi-3- 

■"ethylthioproplonylJaniUne, 

4- oyano-3-tri,luoro™ethyl-N-(3-£-fiuorophenylthio-2- 
hydroxy-2-„ethylpropionyl,aniufe; and 
4-cyano-3-trlfluoromethvl-s-f3-„ 

-Hyd.oxy-2-„e«,y,p.op.r„yf,::.f:::~"^""^^*'°-- 
preferred"' °' ^ast-nen.ioned is especially 

, "ylenllides of the Invention may be 

Zot's"' -enicaiiy-analo,ous 

One preferred process fon ^ 
acylanilide of • ^ ^""^^^ manufacture of an 

an^.ine": - 




NHr4 



r3 



wherein R^, r2 r3 -4 . 

st^^.^ V ''^^ meanings 

stated above, with an acid of the formula:- 



H02C-CR5R6-Ai-xl-A2-R7 
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wherein R^, R^^ R^# X^, and have the 

meanings stated abov , or with a reactive derivative of " 

said acid. 

A suitable reactive derivative of an acid is, 
for example, an acid anhydride, or an acyl halide, for 
example an acyl chloride, or a lower alkyl ester of said 
acid, for example the methyl or ethyl ester. Preferably 
the reaction is carried out in N, N-dimethylacetamide 
solution using an acyl chloride (prepared from the acid 
and thionyl chloride) as reactant. 

A second preferred process for the manufacture 
of an acylanilide of the invention wherein R^ is 
hydroxy and is sulphur or alkylimino comprises the 
reaction of an epoxide of the formula :- 




NR'^-CO-Z^ 



wherein R^ , R^, R^ and R^ have the meanings 
ct:it3d above and wherein has the formula 

-CR^ -\:HR^^ -CR^OH-CHR^^Z^ 

wherein R has the meaning stated above, wherein Z 
is a displaceable group and wherein R^^ is such that 
-CHK*^^- is -A^- as stated above, with a thiol or 
amine of the formula :- 

r'^-A^-SH or r''-a2-NHR^° 



wheiein R^ , R^^ and A^ have the meanings stated 
above. 
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A suitable value for z2 i« ^ 
halogeno or sulphonyloxy group fll' " 
-o^o.-ioao, .e..a„ s.^^Z^y^^ 
toluenesulphonyloxy group. The .h^ 

is preferably carried ouf • "^^^«'"«"t:ioned reaction 

solvent for " ^" ^"^^^ diluent or 

oivent, for example tetrahydrof uran .n^ • 
presence of a base for and m the 

The epoxide used as starting . . 

::::: ^^"i:^:::- 

of an acylanilide of the i manufacture ' 

V ^ ® invention wherein r5 \ 

hydroxy comprises the reaction ^ " 
formula... reaction of a compound of the 



^^—/ \' Nr4-co-CO-r6 



r3 I 



wherein r1, r2 p3 -,4 ^ 

' « . r4 and r6 have the 

meanings stated above wi^-v. 

Of the formula - " organometallic compound 



wherein A^, r7 ^nd have th*» 

stated above and Mi. meanings 

"ove and M is a metal radical 

lithium radical. ^aaical, for example the 

The last-mentioned reaction « 
carried out in an inert solvent f" ^-^--^^^ 
ther or t trahydrofuran .1 1 1 I """^ 

exampl at b tween Z^n ^""^ 
<tt D tween -60*c. and -lOO'C. 



I 



I 

f 

i 
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An acylanilid of the invention wherein 
and r5 are join d together to form a carbonyloxy 
group, that is, an oxazolidin dione, may, be prepared by 
the reaction of an isocyanate of the formula:- 



r1 



r2 / \^-NCO 



r3 



Wherein R^, r2 and r3 have the meanings stated 
above, with an ester of the formula : - 



ROjC-CR^-A^-xl-A^-R^ 
OH 

Wherein R^, r7^ x^, and A^ have the 

meanings stated above, and wherein R is alkyl of up to 6 
carbon atoms, for example methyl or ethyl. This 
reaction is preferably carried out in an organic 
solvent, for example diethyl ether, at laboratory 
temperature . 

An acylanilide of the invention wherein R^ is 
hydroxy may be prepared by the hydrolysis of the 
corresponding acylanilide wherein R^ is acyloxy, and 
an acylanilide of the invention wherein R^ is hydroxy 
and r4 is hydrogen may be prepared by the hydrolysis 
of the corresponding oxazolidinedione, which may be 
prepared as described in the preceding paragraph. 

An acylanilide of the invention wherein R* is 
alkyl may be pr pared by th alkylation of the 
corresponding acylanilide wherein r4 is hydrogen. 
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Exampl 2: ; 



aescribed m the following table :- 



OH 




NHCO-C-A^-Xl-A^-R? 



CP3;N02!CH3;CH2 
CF3>02=CH3''CH2 
CP3;N02 jCH3icH2 
CPglNOj ;CH3icH2 
2jCH3;CH2 
CH- 



CP3 : NO, :CH 



CP3 I NO2 iCH3 
CP. ' 



I 



CN !CH3;CH 



CP3 ; CN ;CH3 

CH3 CH2 



CP, 
CP, 



CN 
CN 



ICH 



I 



3 



I ^ 






1 


s 


i 

! 


s 


i 

1 _ 
1 — 


i S 

1 


i 
1 

1 - 


! s 


1 


s 




s 




s 


j 


s 





r7 






in. p. 




Cc.) 


phenyl 


105-106 


2-nitrophenyl 


52-54 


methyl 


109-110 


ethyl 


(gum) 


n-propyl 


(gum) 


isopropyl 


66-68 


ethyl 


(guxn) 


n-propyi 


(gum) 


isopropyl 


98-100 


m thyl 


108.5-109.5 



- 12 - 



0100172 



An acylanlUde of the invention wherein r5 is 
acyloxy ...y, be prepar d by the ecylation oi the 
. corresp,«ai.n9 .cylanilide wherein r5 is hydroxy,' 

R" ^ . """"^i-^-i-e Of the invention, wherein 

R and R .are ^oxned together to for. a carbonyloxy 
group, „ay be prepared by the reaction of the 
corresponding acyXanilide wherein r4 
R " hydroxy with phosgene (COCI2). 

An -acylanilide of the invention wherein or 
IS sulphinyl or sulphonyl or wherein on. 
r1 r2 . ^ . ^ "•^ wnerein one or more of 

K . R and a substituent in the phenyl or 
heterocyclic group R^, „8 „ ^ al.ylsulphinyl 
perf uoroal.yisulphinyl or Phenylsulphinyl, or L 
aDcyUulphonyl, perf luoroal.ylsulphonyl or 
Phenylsulphonyl, .ay be prepared by the oxidation of th 
corresponding acylanilide wherein x'- or is 
sulphur or wherein one or more of r1 r2 
substituent in the phenyl or heterociclic group r7, 
R or R xs allcylthio, Perf luoroalXylthio or 
Phenylthio, respectively. The oxidising .gent and 
conditions used win determine whether a s!!"^ ^ 
sulphonyl compound is obtained. Thu^^oxi a tt th"^ ' 
sodium metaperiodat^. «^4.v , witn 
^.y.r. . P^^^odate m methanol solution at or below 
laboratory temperature will generally o« 

chloroperben.oic acid, in methylene chloride solution at 
or above laboratory temperature will generally cl:ert a 
th.o compound into the corresponding sulphonyl 
compound. ^ ""yj. 

rS is h / acylanilide of the Invention wherein 

R .s hydroxy may be separated into its optical 
isomers by forming an ester «f ..v ^ c 
. °' hydroxy group r5 

with an optically-active acid, for exampl (-,. 
camphanic acid, separating the .iastereoisomerlc esters 
thus Obtained, by fractional crystallisation or^ 
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preferably, by flash-chroma tography, and then 
hydrolysing each separate ester to the alcohol. 
Alternatively, an optically active acylanilide of the 
invention may be obtained by using any of the processes 
described above with an optically-active starting 
material . 

As stated above, an acylanilide of the 
invention possesses antiandrogenic properties as 
demonstrated by its ability to decrease the weight of 
the seminal vesicles of a mature male rat when 
administered orally for 4 successive days. An 
acylanilide of the invention may therefore be used in 
the treatment of, for example, malignant or benign 
prostatic disease or of androgen dependent disease 
conditions, such as acne, hirsutism or seborrhoea, in 
warm-blooded vertebrates including man. It may also be 
used to improve ovulation in a domestic animal. 

A preferred acylanilide of the invention is up 
to 10 times more active as an antiandrogen than the 
known, chemically-related antiandrogens flutamide and 
hydroxyf lutamide. At a dose of an acylanilide of the 
invention which produces antiandrogenic activity in rats 
no symptoms of toxicity are apparent. 

The acylanilide of the invention may be 
administered to a warm-blooded animal in the form of a 
pharmaceutical or veterinary composition which 
comprises the acylanilide in association with a 
pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for 
oral dosage, as a tablet, capsule, aqueous or oily 
solution or suspension or emulsion. It may 
alternatively be in th form of a st rile solution or 
suspension suitable for parenteral administration, or be 
in th form of an ointment or lotion for topical 
administration, or be in the form of a suppository for 
anal or vaginal administration. 
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The composition may additionally contain one or 
.."'°^^^^5'^?5;,,f elected from anti^pestrogens, for example.. 
' ;:^°f:^f^%t,^9m&taee inhibi^brs;\for examplb ' ■ \- . r 
.testolactone or aminoglutetli'amide; progestins, fir 
example medroxyprogesterone acetate; inhibitors of 
gonadotrophin secretion, for example danazol; LH-RH- 
analogues, for example buserelin; cytotoxic agents, for 
example cyclophosphamide; antibiotics, for example 
penicillin or oxytetracyclin; and anti-inflammatory 
agents, for example, especially for topical nse, 
fluocinolone acetonide. 

The acylanilide of the invention will normally 
be administered to a warm-blooded animal at a dose of 
between 0.1 mg. and 125 mg. per kg. bodyweight. 

The invention is illustrated but not limited by 
the following Examples :- 
Example 1 

Thionyl chloride (0.6 ml.) was added to a 
stirred solution of 2-hydroxy-2-methyl-3-phenylthio- 
propionic acid (1.7 g. ) in N,N-dimethylacetamide (40 
ml.) which was cooled to -IS'C, at such a rate that 
that temperature was maintained, and the mixture was 
stirred at that temperature for 15 minutes. 4-Cyano-3- 
trifluoromethylaniline (1.5 g.) was added, the mixture 
was stirred at -15 'C. for 30 minutes and then at 
laboratory temperature for 15 hours, and was then poured 
into water (800 ml.). The mixture was extracted six 
times with diethyl ether (80 ml. each time) and the 
combined extracts were washed successively (50 ml. 
portions each time) twice with aqueous 3N-hydrochloric 
acid, once with saturated aqueous sodium chloride 
solution, twice with saturated aqueous sodium 
bicarbonat solution, and again one with saturated 
aqueous sodium chloride solution, dried over magnesi, 
sulphate and evaporated to dryness under reduced 
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pr 88ur . The residu was purifi d by chromatography on 
a silica g I column (Merck 7734) using m thylen 
chloride as eluant. The product was crystallised from a 
5:1 v/v mixture of toluene and petroleum ether (b.p. 60- 
80C.) and there was thus obtained 4-cyano-3- 
trifluoromethyl-N-(2-hydroxy-2-methyl-3- 

phenylthiopropionyl) aniline, m.p. 81. 5-83 'C. 

The 2-hydroxy-2-raethyl-3-phenylthiopropionic 

acid used as starting material was obtained as follows :- 

Route A 

A solution of methyl 2 , 3-epoxy-2-methyl- 
propionate (4.06 g.) in tetrahydrof uran (40 ml.) was 
added during 20 minutes to a stirred suspension of 
thiophenol (7.7 g.) and sodium hydride (2.9 g. of a 60% 
dispersion in mineral oil) in tetrahydrofuran (75 ml.) 
which was maintained under an atmosphere of nitrogen, 
and the mixture was stirred at laboratory temperature 
for 15 minutes, then at 60»C. for 4 hours, cooled and 
neutralised by dropwise addition of a solution of 
concentrated sulphuric acid (0.5 ml.) in ethanol (5 ml.) 
A solution of potassium hydroxide (10 g.) in a mixture 
of water (30 ml.) and ethanol (150 ml.) was added and 
the mixture was heated under reflux for 22 hours. The 
organic solvents were removed by evaporation under 
reduced pressure, water (50 ml.) was added and the 
mixture was washed twice with diethyl ether (25 ml. each 
time) . The aqueous solution was then acidified with 
concentrated aqueous hydrochloric acid and extracted 
four times with diethyl ether (100 ml. each time). The 
combined extracts were washed with saturated aqueous 
sodium chloride solution (50 ml.), dried over magnesium 
sulphate and evaporated to dryness, and the residue was 
crystallised from a 5:1 v/v mixtur of petroleum ether 
(b.p. 60-80C.) and toluene. Th r was thus obtained 2- 
hydroxy-2-methyl-3-phenylthiopropionic acid, m.p. 95.5- 

91'C. 
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,1 r2 r6 a1 ^^^^ xl a2 r7 



rc.) 



CN 


CN 


CH3 


CH2 


S 




phenyl 


82-83.5 


CI 


CI 


CH3 


CH2 


S 


- 


methyl 


90-5-91. 


CI 


CN 


CH3 


CH2 


S 


- 


phenyl 


60-62 


CI 


CN 


CH3 


CH2 


S 


- 


ethyl 


96-98 


NO 2 


CI 


CH3 


CH2 


s 


- 


phenyl 


77-78 


CI 


NO2 


CH3 


CH2 


s 


- 


phenyl 


88-90 


CI 


NO2 


CH3 


CH2 


s 


- 


ethyl 


(gum) 


CI 


NO 2 


CH3 


CH2 


s 


- 


n-butyl 


(gum) 


CH3O 


CN 


CH3 


CH2 


s 


- 


phenyl 


(gum) 


CH3 


CN 


CH3 


CH2 


s 


— 


phenyl 


98-99 


CF3 


NO2 


CH3 


CH2 


s 


CH2 


phenyl 


79-80 


CF3 


NO2 


CH3 


CH2CH2 


s 




phenyl 


(gum) 


CF3 


CN 


CH3 


CH2CH2 


s 


- 


phenyl 


115-116. 


CF3 


CN 


CH3 


CHj 


s 


CH2 


phenyl 


105-106 


CI 


CN 


CH3 


CH2 


s 


CH2 


phenyl 


123-124 


CF3 


NO2 


CH3 


CH2 


0 


- 


phenyl 


118-119 


CF3 


CN 


CH3 


CH2 


0 


- 


phenyl 


(gum) 


CF3 


NO2 


CF3 


CH2 


s 




phenyl 


139-140 


CF3 


NO2 


CF3 


CH2 


s 


- 


4-chlorophenyl 


147-148 


CF3 


NO2 


CF3 


CH2 


s 


- 


4-nitrophenyl 


145-146 


CF3 


NO2 


CF3 


CH2 


s 


- 


methyl 


82-85 


CF3 


NO2 


CF3 


CH2 


s 


- 


ethyl 


79-81 


CF3 


NO2 


CF3 


CH2 


s 


- 


n-propyl 


67-68 


CP3 


NO2 


CP3 


CH2 


s 


- 


isopropyl 


88-89 


CF3 


CN 


CF3 


CH2 


s 




phenyl 


143-144 


CF3 


CN 


CF3 


CH2 


s 




4-chlorophenyl 


178-179 


CF3 


CN 


CF3 


CH2 


s 




methyl 


120.5-122 


CF3 


CN 


CF3 


CH2 


s 




ethyl 


119-120 


CP3 


CN 


CF3 


CH2 


s 




n-propyl 


88-90 


CF3 


CN 


CF3 


CH2 


s 




isopropyl 


107-109 


CI 


CI 


CF3 


CH2 


s 




phenyl 


104 


CI 


CI 


CF3 


CH2 


s 




methyl 


84-85 
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: r2 






vl 




Cl 


Cl 


CF, 
3 


CH^ 


c 
0 




CI 


Cl 


CF, 
3 


CH^ 
^"2 


c 

0 




Cl 


Cl 


CF, 
3 




0 

0 




Cl 


CN 


CFo 
3 


CH2 


c 




Cl 


CN 


CF-, 
3 




0 




Cl 


CN 


CF3 


CHj 


s 




Cl 


CN 


CF3 


CH2 


s 




Cl 


CN 


CF3 


CH2 


s 




CF3 


NO2 


CF3 


CH2 


s 


CH2 


CF3 


CN 


CF3 


CH2 


s 


CH2 


Cl , 


Cl 


CF3 


CH2 


s 


CH2 









■ ■ Ill ♦ p • 






ethyl 


57-59 


n-propyl 


60-61 


i sop ropy 1 




phenyl 




methyl 


101 TOO e 


ethyl 


^ 3— y D 


n-propyl 


89-90 


isopropyl 


87-88 


phenyl 


120-121 


phenyl 


138-139 


phenyl 


145-146 



are k„ov,n o ""^ "«ti„g materials 

are^ conpounds. The 2-hyaroxy-sub,titutea-al.a„oi= 

the second part of Example 1 (Route A), or by the 
process exenplifiea below (Route B). Those acids which 

are T T characterised by „elti„, p^Lt 

are described in the table below:- 

Route B 

^'^'^"^^^^^"«^°-3-Phenylthiopropan-2-one (13 i 
g.) was added dropwise to « ^ . 

t^opwise to a cooled stirred solution of 

potassium cyanide (4.4 g.) in water (16 ml ^ T 

ra + o M-v^* a-x. water U6 ml.) at such a 

." betwe '^-P"""" °' the -ixture was n«i„tained 

at betwe n 0' and S'c. A 4=1 v/v fixture of water and 
concent sulphuric acid ,17.1 ™i., ,,,,, 

:ix". "as^re " t'i" etatT: ' ' '"^ 

tnen stirred at laboratory temperature for 15 
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liciurs-^nd th n^^iiiracted thre tim 8 with diethyl^^^the?^:. : 
^(25 mi. each tim^Vi^ The combined extracts were washed^ 
three times with water (25 ml. each time), dried over 
magnesium sulphate and evaporated to dryness under 

reduced pressure. 

A mixture of the cyanhydrin thus obtained (3.0 
g.) and concentrated aqueous hydrochloric acid (30 ml.) 
was heated in a sealed tube at llO'C. for 6 hours, 
cooled and poured onto ice. The aqueous mixture was 
extracted four times with diethyl ether (25 ml. each 
time) and the combined ethereal solutions were extracted 
twice with saturated aqueous sodium bicarbonate solution 
(40 ml. each time). The combined extracts were 
acidified with aqueous hydrochloric acid and then 
extracted twice with diethyl ether (40 ml. each time). 
The combined extracts were dried over magnesium sulphate 
and evaporated to dryness and the residue was stirred 
with petroleum ether (b.p. 60-80'C.). The mixture was 
filtered and there was thus obtained as solid residue 2- 
hydroxy-3-phenylthio-2-trifluororaethylpropionic acid, 

m.p. 83-84'C. 

OH 

HOCOC-A^-X^-A^-R^ 
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iCHg CHj S 

CH3 CHj S 

CH3 CHj S 

CH3 CH2 S CH; 

CH3 CH2 O 

CF3 CH2 S 

CF3 CHj S 

CF3 CH2 S 

CF3 CH2 S 

CF3 CH2 S CH, 



Route 



m.p .; . 
CC.) 



2-nitrophenyl 


B 


0 ^ 


—00 


methyl 


A 


48 


-52 


isopropyl 


A 


50' 


-52 


phenyl 


A 


62- 


-63 


phenyl 


A 


128- 


-130 


4-nitrbphenyl 


B 


169- 


■171* 


methyl 


B 


73- 


•76 


n-propyl 


B 


37- 


40 


isopropyl 


B 


57- 


59 


phenyl 


B 


91- 


92 



m.p. of dicyclohexyleunine salt used for 
characterisation. 

The thio-alkanones used in Route B were prepared 
by the reaction of the appropriate thiol with the 
appropriate bromoketone by conventional means (for 
example as desribed in Zhur.org.Khim. , 1971, 1. 2221). 
Those which are novel and were characterised Ire 
described in the following table i- 

CF3COCH2S-A2-R7 



b.p. ('C./mm.Hg.) 



CH. 



4-nitroph nylj 
methyl 
n-propyl 
isopropyl 
ph nyl 



84.5-86 (m.p.) 
39-47/100 
72-82/65 
75-85/87 
118-122/17 
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■s i.,:v: 



m.p. . ( *C. ) 



CI CI 
CI CI 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CF3 NO2 
CP3 NO2 
CF3 NOj 
CP3 NO2 
CF3 NO2 
CP3 NO2 
CF3 NO2 
CF3 NO2 
CF3:N02 
CF3 NO2 
CF, NOo 



CF3 CN 
CF3 CN 
CF3 CN 
CF3 CN 
CF3 CN 
CF3 CN 
CF, CN 
CF3 CN 



thiazol-2-yl 
pyrimidin-2-yl 

2- chlorophenyl 

3- chlorophenyl 

4- chlorophenyl 
4-f luorophenyl 
4-cyanophenyl 
4-nitrophenyl 
4-methoxyphenyl 
4-methylthiophenyl 

n-pentyl 

2 -hydroxy ethyl 

allyl 

2-methylallyl 

cyclopentyl 

pyrid-2-yl 

pyrid-3-yl 

pyrid-4-yl 

6-chloropyrid-2-yl 

thiazol-2-yl 

4- methylthiazol-2-yl 

5- methyl-l , 3 , 4-thiadiazol- 
2-yl 

4-chlorophenyl 
4-f luorophenyl 
4-methylthiophenyl 
pyrid-2-yl 
pyrid-3-yl 
. 5-chloropyrid-2-yl 

• thien-2-yl 
thiazol-2-yl 



105-107 
103-105 

98-100 
132-133 
101-103 
112-113 
108-111 
139-141 
120-121 
111-112 

(oil) 

(oil) 

80-81 

78-79 

87-88.5 
155-157 
149-150 
193-195 

159- 162 
131-132 

160- 162 
109-111 

137-138 
116-117 
125-126 
137-139 
135-136 
113-115 
101-103 
107-109 
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Example 3/ ... t-l^'^' 

^::Z.__^^^.^>^'^ A solution of ethanethioi (0.45 ml.) • 
tetrahydrofuran (5 ml. ) was added dropwise to a stirred 
suspension of sodium hydride (0.28 g. of a 60% 
dispersion in mineral oil) in tetrahydrofuran (10 ml.) 
which was maintained at 0-5^C., and the mixture was then 
stirred at laboratory temperature for 15 minutes. A 
solution of 3,4-dichloro-N-(2,3-epoxy-2- 
methylpropionyDaniline (1.5 g.) in tetrahydrofuran (15 
ml.) was added dropwise and the mixture was stirred at 
laboratory temperature for 15 hours. Water (50 ml.) was 
added, the organic layer was separated and the aqueous 
layer was extracted twice with diethyl ether (25 ml. 
each time) . The combined organic solutions were dried 
over magnesium sulphate and evaporated to dryness under 
reduced pressure. The residue was purified by flash- 
chromatography on silica gel (Merck 9385) using a 1:1 
v/v mixture of ethyl acetate and petroleum ether (b.p. 
60-80*C.) as eluant. The product was crystallised from 
a 5:1 v/v mixture of toluene and petroleum ether (b.p. 
60-80*C.) and there was thus obtained 3, 4-dichloro-N-(3- 
ethylthio-2-hydroxy-2-methylpropionyl) aniline, m.p. 81- 

83"C. 

The 3 , 4-dichloro-N- ( 2 , 3-epoxy-2-methyl- 
propionyl) aniline used as starting material was obtained 
as followsr- 

A solution of 3 , 4-dichloroaniline (10 g.) in 

dimethylacetamide (25 ml.) was added dropwise to a 
stirred, cooled solution of methacryloyl chloride (10 
ml.) in dimethylacetamide (50 ml.) at such a rate that 
the internal temperature of the mixture did not exceed 
0*C., and the mixture was th n stirred at laboratory 
temperature for 16 hours and then poured into cold water 
(1 litre ). The mixtur was extract d 5 tim s with 
diethyl ether (100 ml. each tim ) and th combined 
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extracts were dried and evaporated to dryness. The 
residu ^ Jf^; crystallised from a 1:1 v/v nuL.tur -bf 
-toluene and petroleum ether (b.p/ 60-80-C.) at -*^50-C 
and there was thus obtained 3 , 4-dichloro-N-.ethacryloyl- 
aniline, m.p. 120-122''C. ~ 

- iS-Chloroperbenzoic acid (3.4 g. ) was added 

portionwise to a boiling solution of 3 , 4-dichloro-N- 
methacryloylaniline (2.2 g.) and 4-methyl-2 , e-di-tl 
butylphenol (0.05 g.) in 1 , 1 , 1-trichloroethane (75 ml., 
and the mixture was heated under reflux for 4 hours 
cooled and washed successively (25 ml.portions each' 
time) once with saturated aqueous sodium sulphite 
solution, twice with saturated aqueous sodium 
bicarbonate solution and once with saturated sodium 
Chloride solution, dried over magnesium sulphate and 
evaporated to dryness. The residue was purified by 
Chromatography on a silica gel (Merck 7734) column using 
a 1:1 v/v mixture of ethyl acetate and petroleum ether 
bp. 60-80-C., as eluant. The product was crystallised 
from petrolum ether (b.p, eo-SO-C.) and there was thus 
obtained 3 , 4-dichloro-N- ( 2 , 3-epoxy-2- 

methylpropionyDaniline, m.p. 90-92»C. 
Example 4 

The process described in Example 3 was 
repeated using the appropriate thiol and the appropriate 
N ^ 2, 3-epoxy-2-methylpropionyl) aniline as starting 
materials, and there were thus obtained the compounds 
described in the following table:- 
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r2. r7: . 



m.p. Cc.) 



CF3 CN ■ 4, 5-dihydrothiazol-2-yl 
CF3 CN l-methylimidazol-2-yl 
CF3 CN benzthiazol-2-yl 
CF3 CN ^ pyrimidin-2-yl 



178-180 
120-121 



110-111 



Similarly, by using the appropriate thiol and the 

apropriate N- ( 2, 3-epoxy-2-inethylbutyryl) aniline there 
were obtained: - 

4-cyano-3-trif luoromethyl-N-C (2SR,3RS)-3-£- 
fluorophenylthio-2-hydroxy-2-^^ethylbutyryl]aniline, m.p. 
114-116»C. and 4-nitro-3-trif luororaethyl-N-C (2SR, 3RS)-2- 

hydroxy-2-methyl-3-phenylthiobutyryl3aniline, m.p. 143- 
145*C. 

The N-(2,3-epoxy-2-methylpropionyl or 
butyryl) anilines used as starting material were obtained 
by the epoxidation of the appropriate N-methacryloyl or 
N-methylcrotonoylaniline by a similar process to that 
described in the second part of Example 3. ml 



4-cyano-N-methacryloyl-3-trifluoromethylaniline 
had m.p. 137-139-C. and the corresponding epoxy-compound 
had m.p. 149-150"C. 

N- ( 2-methylcrotonoyl ) -4-nitro-3- 
trifluoromethylaniline had m.p. 65-67'C. and the 
corresponding epoxy compound had m.p. 99-102'C.; 

4-cyano-N-(2-m thylcrotonoyl)-3- 
trifluoromethylaniline had m.p. 127-128'C. and the 
corresponding poxy compound had m.p. 100-103»C. 




^^^^Ci and the corresponding epol 
tfPt2i''c.f; 



10 



. ,,,,5H ' ^ - 25 - 01 00172 

,{Th last two compounds ar derived from tranS" 
^^giS acid as bppos d to cis-ang lie acid).. J l^ 

.^^.3 ^xample 5 ^<>V ' "^^^^ ; :^ 

A solution of sodium metaperiodate (0.407^gjj 

5 in water (15 ml.) was added dropwise to a stirred 

T^W ^ solution of 4-cyano-3-trifluoromethyl-N-(3-ethylthio-2- 
^^'''^\ydroxy-2-trifluoromethylpropionyl)aniline (0.6 9-^)^^, 
methanol (25 ml.) and the mixture was stirred at 
laboratory temperature for 48 hours and then filtered. 
The solid was washed with methanol (25 ml.) and the 
mixture was filtered, and the combined filtrates were 
evaporated to dryness under reduced pressure. The 
residue was dissolved in ethyl acetate (150 ml.) and the 
solution was washed successively with water (15 ml.), 
saturated aqueous sodium sulphite solution (25 ml.) and 
saturated aqueous sodium chloride solution (25 ml.), 
dried over magnesium sulphate and evaporated to dryness 
under reduced pressure. The residue was chromatographed 
on silica gel (Merck 7734) using a 1:1 v/v mixture of 
ethyl acetate and petroleum ether (b.p. 60-80-C.) as 

eluant, and the tvroS diast^^^^^^^^ 
trifluoromethyl"N-(3"ethylsulplf 
trifluoromethylpropionyDanilii 
evaporation of the appropriate 
25 These had m.p. 141-143*C. (moi 

162'C. (less polar isomer). / ^ 

The process descril? f«| iT.'^a 0- $ r -J^'^t^ 
the appropriate thiopropiony? ^ ' 3 

material, and there were thu '^"^ ^ o^v ^ 

described in the following t jj^^ 



15 



20 



30 




r1 



T 



r2 ^ \^ NHCO-C-CHj-SO-R' 
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r2 — NHCO-C-CH2-S02R^ 

/ 

.6 





r2 


R^ 




m.p. ( C.) 


CF3 


N02 


CH3 


phenyl 


149-151 


CF3 


N02 


CH3 


4-f luorophenyl 


188— lo9 


CF3 


N02 


CH3 


pyrid-2-yl 


148-150 


CF3 


N02 


CH3 


ethyl 


X J D — X w 


CF3 


N02 


CH3 


n-propyl 


118-119 


CF3 


N02 


CH3 


n-pentyl 


104-105 


CF3 


CN 


CH3 


phenyl 


172-173.5 


CF3 


CN 


CH3 


4-f luorophenyl 


189-191 


CF3 ; 


CN 


CH3 


ethyl 


116-118 


CF3 j 


CN 


CH3 


n-propyl 


117-119 


:cF3 i 


CN 


CF3 


ethyl 


164-165 ^ 


CI 


NO2 


CH3 


ethyl 


145-146 


CI i 


NO2 


CH3 


n-butyl 


116-118 


CI 


CN 


CH3 


ethyl 


135-136 


CH30 

; L 


CN 


CH3 


phenyl 


172-173 

i 

1 



Example 7 

(-)-Camphanoyl chloride (4.33 g.) was added 
portionwise during 5 minutes to a solution of 4-cyano-3 
trif iuoromethyl-N- ( 2-hydroxy-3-phenylthio-2- 
trifluoromethylpropionyDaniline (5.8 g.) in pyridine ( 
ml.) and th mixture was heated at 95'C. for 150 minut 
and th n vaporated to dryne s. Tolu no (50 ml.) was 
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CF3 NO2 CH3 phenyl! 
CP3 CN CH3 phenyl 
CP3'CN .CP3 phenyl 
CF3 CN :CH3 ethyl 



Diasteteo- 
isomer 



more polar 
more polar 
mixed 
mixed 



m . p . 

CO 



126.5-127.5 
164-165 
175-176 
110-112 



Example 6 

A solution of m-chloroperbenzoic acid (0.40 g ) in 
methylene chloride (80 ml.) was added to a stirred 
solution of 4-cyano-3-trifluoromethyl-N-(2-hydroxy-3- 
phenylthio-2-trifluoromethylpropionyl)aniline (0.38 g.) in 
methylene chloride (100 ml.) during 30 minutes and the 
reaction mixture was then stirred at laboratory 
temperature for 18 hours. Aqueous 10% w/v sodium sulphite 
gel solution (15 ml.) was added, the mixture was stirred 
and the organic layer was separated, washed successively 
twice with aqueous 10% w/v sodium carbonate solution (15 
ml. each time) and once with saturated aqueous sodium 
Chloride solution (15 ml.), dried over anhydrous magnesium 
sulphate and evaporated to dryness. The residue was 
dissolved in a 1:1 v/v mixture of ethyl acetate and 
petroleum ether (b.p. 60-80-0 and the solution was 
chromatographed on a silica gel column (Merck 7734) using 
a 1:1 v/v mixture of ethyl acetate and petroleum ether 
(b.p. 60-80-0 as eluant. There was thus obtained 4- 

cyano-3-trifluoromethyl.N-(2-hydroxy-3-phenylsulphonyl-2- 
trifluoromethylpropionyl) aniline, m.p. 175-176«C. 

The process describ d above was rep at d using 
the appropriat thiopropionylaniline as starting material 
and ther wer thus obtained the compounds described in 
the following table:- 
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. . . was again evaporated to Wryn is. 

S^^^*^'"^^^^r^*«^^^ -ithiwater OO ) and the^ twice 
with saturated aqueous sodium chloride solution (20 ml. 
each time), dried over magnesium sulphate and evaporated 
to dryness under reduced pressure. The residue was 
dissolved in methylene chloride (10 ml.) and the solution 
was flash chromatographed on silica gel (Merck 9385) using 
methylene chloride as eluant. There were thus obtained 
the two disastereoisomers of 4-cyano-3-trif luoromethyl-N- 
L2- ( - ) -camphanoyloxy- 3 -phenyl thio-2- ~ 
trifluoromethylpropionyl) aniline, the less polar isomer 
having m.p. 121-123-C. and the more polar isomer having 
ra.p. 140-143'C. 

■ A mixture of a solution of the less polar Isomer 

(2.0 g.) in nethanol (30 ml.) a„a aqueous 4% „/v sodium 
hydroxide solution (3.5 ml.) was stirred at laboratory 
temperature for 30 minutes and then evaporated to dryness 
under reduced pressure. The residue was dissolved in 
ethyl acetate (160 ml.) and the solution was washed 
suoeessively with water (25 ml.), saturated aqueous sodium 
Chloride solution (25 ml.), aqueous 2N-hydrochloric acid 
(15 ml.), water (25 ml.) and saturated aqueous sodium 
chloride solution (25 ml.), dried over magnesium sulphate 
and evaporated to dryness. The residue was dissolved in 
methylene chloride (5 ml., and f lash-chromatographed on 
Silica gel (Merck 9385) using methylene chloride as 

fT'eo I^r/r'"" «y««lUsed from petroleum ether 

(b.p 60-80.C.) and there was thus obtained (-)-4-cyano-3- 

trifluororaethyl-N-(2-hydroxy-3-phenylthio-2- 
trifluoromethylproplonyl) aniline, m.p. 156-I57'c 
C«]|3=43.8' (o, l» in methanol). 

The process described in the preceding paragraph 
was r peated using the more polar isomer of th camphanoy^ 
St r, and the product obtained was crystallised from a 



toluene and petroleum ether (b.p. 60- 

propionyl)aniline, m.p. 159-160 C.^ .. 

(C,l% metlianol)- 

^^^^^ ^e process describe, in Example 7 was repeated 
• . 4 cvano-3-trifIuoromethyl-N-(3-£-fluorophenylthxo-2 

using 4-cyano 3 trx as the compound to be 

^ydroxy.2.methylpropxonyl)anxl.ne ^ 

resolved. There were thus obtained the } 

-3.06- (C.1% in methanol) and the (*) 
94-96 C, C ]^ ^ ^ ^^^2- (C. 1% in 

isomer, m.p. 95-97 C. , I Ji 

methanol) . 

^-""^ „.Butyl-lithiu™ (4.7 »I. Of a 1.6 ™oIar soXutio, 
i„ ne«ne, was added during 2 ninute, to a stirred 

rr,L. .i«ure was avowed — 

Turn^n^ra Td crx:ropUupvr.va.ide <0.ex 
and a solution of H (3, ^ „inate». 

in „ warn, up to -30-C. 

The mixture was stirred and allowed 

auring 90 minutes, aqueous ^-^^"^^J;^';;^ ev poration 
added. t.e ""-^--^ ^ , -»=Ld tnr 

:rs ::rrier"rt:ert.r:i: ea. time,, ^.e combine 

ractl were washed with "turated a,ueou3 so lum 

Chloride solution, dried and -'^"'f " , .^..^a 

residue was purified by flash chromatography on 
rrcolumn cLc. ,33S) usin, a ^/v o' 
petroleum ether (b.p. 60-80-C.) and thyl a= t 

eluant. The product was "''""""Attained 3!4!diohloro- 

» .a was thus obtainea Jt** 

(b.p. 60-80-C.) and th r was tnua 
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4 bron, ' , described above »as repeated' using 

4 broMo-2-™ethyXs.lpho„ylthiophen as starting material in 
Place Of methylthiobenzene. There was thus obtained N-C3- 

3,4-dichloroanHine, m.p. 170-I71'c. 

Example 10 

A solution of N-methylaniline (0.38 ml.) in 
tetrahydrofuran (2 .1., as added to a stirred suspension 
of sodiu^ hydride ,0.17 g. of a 50, dispersion in mineral 

L atlo V"""^""'-"" "l-) «»ich was maintained under 
an atmosphere of argon, the mixture was stirred at 

aboratory temperature for 1 hour and a solution of N- 
( 2 , 3-epoxy-2-methylpropionyl )-4-nitro-3- 
trifluoromethylaniline (l.o g., i„ tetrahydrof uran (10 
ml.) was added dropwise. The mixture was stirred at 
laboratory temperature for 16 hours, then at lOO'C. for 1 
hour, cooled and water (50 ml., was added. The mixture 

time) and the combxned extracts were washed with saturated 
aqueous sodium chloride solin-<„„ ^ • ^ ^ '"rated 
drvn».= ™. solution, dried and evaporated to 

dryness. The residue was oai-ifi^^ v, 

.... purified by chromatography on a 

silica gel column (Merck 7734) uslna » , , / . 
ethvl ^ ^ ^ '■'■^ mi^tture of 

ethyl acetate and petroleum ether (b.p. 60-80-c.), and 

there was thus obtained S-(2-hydroxy-2-methyl-3-N- 

:ri2w\\T"""^^'-"""-^°-^-""-"^^^ 
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What we claim is:- 



1. ■ An^acylanilide of the formula:- 



r1 

\ 



NR 



4-CO-C-A^-x1-a2-r7 



wherein R^ is cyano, carbamoyl, nitro, fluoro, chloro, 
bromo, iodo or hydrogen, or alkyl, alXoxy, alkanoyl, 
5 alkylthio, alkylsulphinyl, alkylsulphonyl, 

perf luoroalkyl, perf luoroalkylthio, perf luoroalkyl- 
sulphinyl or perf luoroalkylsulphonyl each of up to 4 
carbon atoms, or phenylthio, phenylsulphinyl or 
phenyl sulphonyl ; 

10 wherein R^ is cyano, carbamoyl, nitro, fluoro, chloro, 

bromo or iodo, or alkanoyl, alkylthio, alkylsulphinyl, 
alkylsulphonyl, perf luoroalkyl, perf luoroalkylthio, 
perf lubroalkylsulphinyl or perf luoroalkylsulphonyl each 
of up to 4 carbon atoms, or phenylthio, phenylsulphinyl 

15 or phenylsulphonyl; 

wherein is hydrogen or halogen; 

wherein R^ is hydrogen or alkyl of up to 4 carbon 

atoms, or is joined to R^ as stated below? 

wherein R^ is hydrogen, hydroxy or alkoxy or acyloxy 

20 each of up to 15 carbon atoms, or is joined to R* to 

form an oxycarbonyl group such that tog th r with the 
-N-CO-C- part of the molecule it forms an 
oxazolidin dione group; 
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■ wK r iJn B^:^ia alkyi^^^^^ halogenoalkyl pf up to . 4 carbon;^:; . 
atoms, or has the formula -A-'-R^ or r 

wherein A^ and A^, which may be the same or 
different, each is alkylene of up to 6 carbon atoms; 
wherein A^, A^ and A^, which may be the same or 
different, each is a direct link or alkylene of up to 6 
carbon atoms; 

wherein and X^, which may be the same or 
different, each is oxygen, sulphur, sulphinyl (-SO-), 
sulphonyl (-SOj-), imino (-NH-) or alkylimino 
(-NR^°- wherein R^° is alkyl of up to 6 carbon 
atoms ) ; 

wherein R^ and R^, which may be the same or 
different, each is alkyl, alkenyl, hydroxyalkyl or 
cycloalkyl each of up to 6 carbon atoms, or R^ or R^ 
is phenyl which bears one, two or three substituents 
selected from hydrogen, halogen, nitro, carboxy, 
carbamoyl and cyano, and alkyl, alkoxy, alkanoyl, 
alkyl thio, alkylsulphinyl, alkylsulphonyl, 
perf luoroalkyl, per fluoroalkyl thio, 
perf luoroalkylsulphinyl, perf luoroalkyl sulphonyl, 
alkoxycarbonyl and N-alkylcarbamoyl each of up to 4 
carbon atoms, and phenyl, phenylthio, phenylsulphinyl 
and phenylsulphonyl ; or R^ or R^ is naphthyl; or 
R^ or R^ is 5- or 6- membered saturated or 
unsaturated heterocyclic which contains one, two or 
three heteroatoms selected from oxygen, nitrogen and 
sulphur, which heterocyclic may be a single ring or may 
be fused to a benzo-ring, and which heterocyclic is 
unsubstituted or bears one or two halogen, cyano or 
eunino, or alkyl, alkoxy, alkylthio, alkylsulphinyl or 
alkylsulphonyl each of up to 4 carbon atoms, or oxy or 
hydroxy substitu nts, or which if sufficiently saturat d 
may bear one or two oxo substituents; and wherein R^ 
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is phenyl, naphthyl or heterocyclic aa defined abov for 

2. ^ An acylanilide as claimed in claim 1 wher in 
is cyano, nitro. trif luoromethyl , chloro, methyl or- 
methoxy, is cyano. nitro. trif luoromethyl or chloro. 
r3 and r4 are both hydrogen. R^ is hydroxy, R is 
methyl or trif luoromethyl . is methylene, ethylene or 
ethylidene. is oxygen, sulphur, sulphinyl. sulphonyl, 
imino or methylimino. a2 is a direct linX or methylene 
and bP is alkyl, alkenyl, hydroxyalkyl or cycloalkyl 
each of up to 6 carbon atoms, or phenyl which is 
unsubstituted or which bears one fluoro, chloro, cyano, 
nitro, methoxy or methylthio substituent, or thienyl, 
imidazolyl, thiazolyl. benzothiazolyl, thiadiazolyl. 
pyridyl or pyrimidinyl which is unsubstituted or whxch 
bears one chloro, bromo or methyl substituent. 

3 An acylanilide as claimed in claim 1 wherein R 
is trifluoromethyl, R^ is cyano or nitro. R and R 

are both hydrogen. R^ is hydroxy, R^ is methyl, A 
is methylene, is sulphur, sulphinyl or sulphonyl, 
a2 is a direct link and R^ is alkyl of up to 3 
carbon atoms, or is allyl, phenyl, g-f luorophenyl. 
thiazol-2-yl, 4-methylthiazol-2-yl, 5-methyl-l , 3 , 4- 
thiadiazol-2-yl or 2-pyridyl. 

4 The compound a-chloro-A-cyano-N- ( 3.ethylthxo.2- 

hydroxy-2-methylpropionyl ) -aniline ; 

3- chloro-4-cyano-N-(3-ethylsulphonyl-2-hydroxy-2- 

methylpropionyDaniline; 

4- cyano-3-trifluoromethyl-N-(2-hydroxy-2.methyl-3 

phenylsulphonylpropionyl) aniline; , vvdroxv- 

1- cyano-3.trifluoromethyl-N-(3-ethylsulphonyl-2.hydroxy 

2- methylpropionyl) aniline; 

4.nitro-3-trifluoromethyl-N-(2-hydroxy-3-ph nyl- 
sulphonyl-2-methylpropionyl)anilin ; 

4.nrtro-3-trifluoro. thyl-«.(3-ethylsulphonyl-2-hydroxy- 
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V .3r cia^r^4.r^i:t;^N- ( 2 -hydroxy- 3 -ph 
propionyl) aniline; ' 

4-nitro-3-trifluoromethyl-N-C2-hydroxy-2-inethyl-3- 
(thiazol-2-ylthio)propionyl]aniline; 

4-nitro-3-trifluoromethyl-N-C3-allylthio-2-hydroxy-2- 
methylpropionyl) aniline; 

4-nitro-3-trifluoromethyl-N.(3-e-fluorophenylthio-2- 
hydroxy-2-methylpropionyl ) aniline ; 

4-nitro-3-trifluoromethyl-N-C2-hydroxy-2-inethyl. 

3- (pyrid-2-ylthio)propionyl]aniline; 

4- nitro-3-trifluoroinethyl-N-C2-hydroxy-2-methyl-3-(5- 
methyl-l,3,4-thiadiazol-2.ylthio)propionyi:aniline; 
4-nitro-3-trifluoromethyl-N-C2-hydroxy-2-niethyl-3-(4- 
methylthia2ol-2-ylthio)propionyl]aniline; 
4-nitro-3-trifluoromethyl-N-C2-hydroxy-2-methyl- 

3- (pyrid-2-ylsulphonyl)propionyl]aniline; 

4- nitro-3-trifluoromethyl-N-(3-£-fluorophenylsulphonyl- 

2- hydroxy-2-methylpropionyl ) aniline ; 

4-cyano-3-trifluoromethyl-N-C2-hydroxy-2-methyl-3- 
{thiazol-2-ylthio)propionyl]aniline; 

4-cyano-3-trifluoromethyl-N-C2-hydroxy-.2-methyl- 

3- (pyrid-2-ylthio)propionyl]aniline; 

4- cyano-3-trifluoromethyl-N-(2-hydroxy-2-inethyl-3- 
methylthiopropionyl ) aniline ; 

4-cyano-3-trifluoromethyl.N-(3-£-fiuorophenylthio-2- 
hydroxy-2-methylpropionyl ) aniline . 

5. The compound 4-cyano-3-trif luoromethyl-N- ( 3-p- 

f luorophenylsulphonyl-2-hydroxy-2-methylpropionyl ) - 
aniline. 

6. A process for the manufactur of an 
acylanilide, claimed in claim 1, which comprises 
(a) the r action of an amine of th formulat- 
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NHR^ 



wherein , R^, and R^ have the meanings 
stated in claim 1, with ah acid of the formula :- 

HOjC-CR^R^-A^-X^-A^-R*' 

wherein R^, R^, R^, X^, and A^ have the 

meanings stated in claim 1, or with a reactive derivative 

of said acid; or 

(b) for the manufacture of an acylanilide wherein 

R^ is hydroxy and is sulphur or alXylimino, the 
reaction of an epoxide of the formula:- 

r1 



r2 ^ \; NR^-CO-Z^ 



wherein R^ , R^, R^ and R^ have the meanings 
stated above and wherein has the formula 
O 

-CR^-\hR^^ or -CR^OH-CHR^^Z^ 



2 



wherein R^ >ias the meaning stated above, wherein Z' 
is a displac abl group and wh rein R^^ is such that 
-CHR^^- is -A^- as stated above, with a thiol or 
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r'^-A^-SH or r''-a2.NHR^° 

wherein R^ and have the meanings stated above and 
wherein R^^ has the meaning stated in claim Ir or 
(c) for the manufacture of an acylanilide wherein 

R^ is hydroxy, the reaction of a compound of the 
formula:- 



r1 




wherein R-*-, R^, R^, R* and R° have the 

meanings stated above, with an organoraetallic compound 

of the formula - 

r'^-a^-x^-a^-m 

wherein A^, A^, R^ and have the meanings 

stated above and M is a metal radical; or 

(d) for the manufacture of an acylanilide of the 

invention wherein R^ and R^ are joined together to 

form a carbonyloxy group, the reaction of an isocyanate 

the formula:- 



0100172 

- 37 - 




■«:■•.■• 



— / 



wherein and R^ have the meanings stated 

above, with an ester of the formula : - 



ro,c-cr^-a1-x1-a2-r' 

2 I 



OH 



wherein R^ 



R^ 



[1. and have the 



meanings stated above, and wherein R is alkyl of up to 6 
carbon atoms: whereafter 

(i) an acylanilide wherein R^ is 
hydroxy may be prepared by the hydrolysis of the 
corresponding acylanilide wherein r5 is acyloxy; or^ 

(ii) an acylanilide wherein R^ is hydroxy and R 
is hydrogen may be prepared by the hydrolysis of the 
corresponding oxazolidinedione, which may be prepared as 
described in paragraph (d) above; or 

(iii) an acylanilide wherein R* is alkyl may be 
prepared by the alXylation of the corresponding 
acylanilide wherein R* is hydrogen; or 

(iv) an acylanilide wherein R^ is acyloxy may be 
prepared by the acylation of the corresponding acylanilidej 
wherein R^ is hydroxy? or ^ 

(v) an oxazolidinedione wherein R* and R are 
joined together to form a carbonyloxy group may be 
prepared by the reaction of the corr spending acylanilide 
wh rein R^ is hydrogen and r5 is hydroxy with phosgene 
(COCI2); or 
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^y ^^^S^^y:^^ wherein xl or X^- Is- sSlnHvii , 

or sulphon3^:'W „, r^,„ or „ore of «1 S"' 

or R al.yxsulphinyl, Per«uoro.l.ylsulphinro; 
Phenyuulphlnyi, or is aUylsuZphonyl, ' 
perfluoro.lKylsuIphonyl or phenylsulphonyl, ..y fa, 

heterocyclic group r7, ,e al.ylthio. 
per«uoro.iKyithio or phenylthio. respective y- or , v , 

separated into its optical isomers by formino » 

t.e hydroxy group r5 opticaxry.::: ! ZT" °' 

A pharmaceutical or veterin«»-„ 
-prises an acyXaniiide. ciai "c rilTrr"" 

association with a P-^^aceuticaiiy-eccepta^.^iiuent or 

suitirL°"o":: :: ""^^ ^^^^ ^ ^= « 

aqueous or oily soLtLn r'^' " ' 

in the for™ of a steriT °^ or 

- parenteral a^Iit" r.:" ^^^--^ 
ointnent or lotion for topi" ILT 

-™ Of a suppository .or":! a":::"':::: 

A composition as claimed in claL 7 h".'""""' 
additionally contains ^ "'^^^^^ 

anti-oestrolens arlt" " "°" "^"'^^ 

^'-'yens, aroma tase inhibitnr-e 

inhibitors Of gonadotrophin seer .' L.^r""" 

analogues, cytotoxic agents, antibiot cs and a f 
inflammatory agents. 
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10. A method for producing an antiandrog nic effect 

in . a. warm-blopdad- "animal in need of such tr atment . which •:. 
comprises administ ring to said animal an effective amount 
of acylanilide claimed in claim 1. ; : 



/ / 
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A process for the manufacture of . 
acylanilide of the formula:- 




r5 

Nr4-co-C-a1-x1-a2-r7 



:e^ir::c^"r-^' 

carbon atoms , " to 4 

or phenyl thio, phenvlsui , 
phenylsulphonyl; Phenyl sulphxnyl or 

TrZVi^i r:;.""^"°^^' <=--c. 

perfluoroalkvlsuini,,- , P^^^ l"oroalkylthio, 

up . . cr:r::r;:/;c^^^^^^^^ 

or phenylsulphonyl, Pn^nylthlo, phenyl sulphinyl 

Wherein r3 hydrogen or halogen: 
Wherein R* is hv,^,. 

atcs, or i .otir:: :5 "'^^ ^ — 

wherein p5 • \. ^^^^^^^ below; 

Wherein r5 hydrogen, hydroxy or alkoxv or , 

" " ^ - - s:er.:t°:: 
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wherein is alkyl or halogenoalkyl of up to :4 carbon : 
atoms, Cp?" formula -A^-R® or • - ; • . 

-a4.x2.a5.r9; - 

wherein A^ and A^ , which may be the same or 
different, each is alkylene of up to 6 carbon atoms; 
wherein A^, A^ and A^ , which may be the same or 
different, each is a direct link or alkylene of up to 6 
carbon atoms ;^ 

wherein 'X^ and , which may be the same or 
different, each is oxygen/ sulphur, sulphinyl (-SO-), 
sulphonyl (-SOj-), imino {-NH-) or alkylimino 
(-NR^°- wherein R^° is alkyl of up to 6 carbon 
atoms) ; 

wherein R^ and R^, which may be the same or 

different, each is alkyl, alkenyl, hydroxyalkyl or 

7 9 

cycloalkyl each of up to 6 carbon atoms, or R' or R^ 
is phenyl which bears one, two or three substituents 
selected from hydrogen, halogen, nitro, carboxy, 
carbamoyl and cyano, and alkyl, alkoxy, alkanoyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, 
perf luoroalkyl , per f luoroalkylthio, 
perf luoroalkylsulphinyl, perf luoroalkylsulphonyl, 
alkoxycarbonyl and N-alkylcarbamoyl each of up to 4 
carbon atoms, and phenyl, phenylthio, phenylsulphinyl 
and phenylsulphonyl; or r"' or R^ is naphthyl: or 
R' or is 5- or 6- membered saturated or 
unsaturated heterocyclic which contains one, two or 
three heteroatoms selected from oxygen, nitrogen and 
sulphur, which heterocyclic may be a single ring or may 
toe fused to a benzo-ring, and which heterocyclic is 
unsubstituted or bears one or two halogen, cyano or 
amino, or alkyl, alkoxy, alkylthio, alkylsulphinyl or 
alkylsulphonyl each of up to 4 carbon atoms, or oxy or 
hydroxy substitu nts, or which if sufficiently saturated 

Q 

may bear one or two oxo substituents; and wherein R 
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;acterised by:- > > ° 

an amine of the formula;- 



(a) the reaction of 



wherein r1, r2 «3 -4 ^ 

stated aboCe, :ith an . '"^'"''^^^ 
' with an acid of the formula 

H02C-Cr5r6_a1-x1-a2-r7 

wherein r5, r6 r7 ^1 al ^ 9 

' « # A , A-^ and have thi» 
meanings stated above or witi, . 

said acid; or ^ reactive derivative of 

(b) for the manufacture of ^« , 

reaction o, an epoxiae of t.. ,oLuiaf- 




nr4-co-z1 



wherein R^, r2 j.3 4 

-CR« - CHRll or -Cr6oh.chr11z2 
wherein R^ ha«» - 

- a aispXaLa. ZTll/T" '"^u' 

, yi^oup and wherein ^ 

-CHr"- is -a1- as stat.^ k """^ 

stated above, with a thiol or 
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amine of th ^ formula : - r 

r7-a^-SH - or r'^-A^-NHR^^ : 

wherein r', R^^ and have the meanings stated 
above; or 

(c) for the manufacture of an acylanilide 

wherein R^ is hydroxy, the reaction of a compound of 
the formula :- 




wherein R^, R^, R-*, and have the 

meanings stated above, with an organoraetallic compound 

of the formula - 

r'^-a^-x^^a^-m 



wherein A-*-, A^, R' and X-*- have the meanings 

stated above and M is a metal radical; or 

(d) for the manufacture of an acylanilide of the 

invention wherein R^ and R^ are joined together to 

form a carbonyloxy group, the reaction of an isocyanate of 

the formula:- 
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NCO 



wherein r1, r2 ^nd r3 have the meanings stated 
above, with an ester of the formula : - 



R02C-Cr6_^1_j^1_^2_j^7 
OH 

wherein r6, r7, ^1, and a2 have the 

meanings stated above, and wherein R is alkyl of up to 6 

carbon atoms: whereafter 

(i) an acylanilide wherein R^ ±s 

hydroxy may be prepared by the hydrolysis of the 

corresponding acylanilide wherein r5 is acyloxy; or 

vxx) an acylanilide wherein r5 is hydroxy and r4 

18 hydrogen may be prepared by the hydrolysis of the 

corresponding oxazolidinedione, which may be prepared as 

described in paragraph (d) above; or 

(iii) an acylanilide wherein r4 is alkyl may be 
pr*..pared by the alkylation of the corresponding 
acvionilide wherein r4 is hydrogen; or 

(iv) an acylanilide wherein r5 is acyloxy may be 
prepared by the acylation of the corresponding acylanilide 
wherein R=> is hydroxy; or 

(V) an oxazolidin dion wh r in r4 ^nd r5 are 

join d together to form a carbonyloxy group may b 
prepar d by the reaction of the corresponding acylanilide 
wh rein r4 is hydrogen and r5 is hydroxy with phosgene 
tCOClj). or 
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(vi) an acylanilide wherein or is sulphinyl 

or sulphonyl/y- or wherein one or more of R^, and' a 
substituent in the phenyl or heterocyclic group R^, R^ 
or R^ is alkylsulphinyl, perf luoroalkylsulphinyl or 
phenylsulphinyl, or is alkylsulphonyl, 
perf luoroalkylsulphonyl or phenylsulphonyl, may be 
prepared by the oxidation of the corresponding acylanilid 
wherein X^ oi; X^ is sulphur, or wherein more of R-*-, 
r2, and a substituent in the phenyl or heterocyclic 
group R^, R^ or R^ is alkylthio, perf luoroalkylthio 
or phenylthio, respectively; or (vi) a racemic 
acylanilide wherein R^ is hydroxy may be separated into 
its optical isomers by forming an ester of the hydroxy 
group R^ with an optically-active acid, separating the 
diastereoisomeric esters thus obtained, 

and then hydrolysing each separate ester to the alcohol. 
2. A process for the manufacture of an 

acylanilide of the formula stated in claim 1 wherein R^ 
is cyano, nitro, trif luoromethyl, chloro, methyl or 
methoxy, R^ is cyano, nitro, trif luoromethyl or chloro, 
R^ and R^ are both hydrogen, R^ is hydroxy, R^ is 
methyl or trif luoromethyl , is methylene, ethylene or 
ethylidene, X^ is oxygen, sulphur, sulphinyl, sulphonyl, 
imino or methylimino, A^ is a direct link or methylene 
and R^ is alkyl, alkenyl, hydroxy«lkyl or cycloalkyl 
each of up to 6 carbon atoms, or phenyl which is 
unsnbstituted or which bears one fluoro, chloro, cyano, 
niLi\-»; methoxy or methyl thio substituent, or thienyl, 
imidazoly 1 , thiazolyl , benzothiazoly 1 , thiadiazoly 1 , 
pyridyl or pyrimidinyl which is unsubstituted or which 
bears one chloro, bromo or methyl substituent^ 
characterised by 

(a) th reaction of an amine of the formula:- 




Wherein r1 knd r2 have the meanings stated above 
with an acid of the forinula:- 

H02C-Cr5r6_a1-x1-a2-r7 

wherein R^, R^, ^2 

' « # A. , A and have the 

meaning, , ^5 ^ 

Xl'i. , Of an acylanllide wherein 




''^ " NH-CO-Z^ 



wh.,.in Rl and r2 ^ave the meanings stated above and 
wherein has the formula 

-CR^ - CHR^l or -Cr60H-CHr11z2 

wh».»in r6 has th neanin, stated above, wherein 
CHR - is -Ai- as stated abov , with a thiol or 
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amine; of th formula: - . -* : v 

r'-A^-sH or r'^-A^-nHR^^ 

wherein R^ and have the meanings stated above and 

wherein R^^ is hydrogen or methyl; or 

(c) the reaction of a compound of the formula:- 




wherein R-*-, R^ and R*^ have the meanings stated 

above, with an organometallic compound of the formula - 

r'^-a^-x^-a^-m 

wherein A^, A^, r7 and have the meanings 

stated above and M is a metal radical; or 

(d) the reaction of an isocyanate of the formula :- 




wh rein r1 and r2 hav the meanings stated above, with 
an ester of the formula:-* 
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OH 



Wherein r6, _ 

■""nings stated above and v, 

carbon "o.s, .oUowea b.t.t"^" " ""^^^ °' 6 

-"sponain, .cnanaiae'whereL °' '"^ 

an acyuniliae wherein xl " 
°r sulphonyl ™ay be prepared k " ^"IPhinyl 

c-espon«n, .cylanfurri r, ^ ^--n °-' 

a raoemio acyianlUd. ^ " sulphur, or 
°P"cal ^.o^ers by .olinT:^ J^^^--"'- into Us 
« w«h an optically.,,,,:^ aJa " "^""''^ '-"P 

<3i«tereolso„erlc esters tx *«P««in9 the 

'■y-rolysm, each separate 

A process Lr t\V"" '° '"^ ^^-"o^- 

r. statea in d:::?""" °' " -yl«iliae 

*-:'f3-ioron.ethyl, r2 ^ "herein r1 i^ 

hyaro,e„. .5 ,3 Jj;;; - nitro, r3 ana R. 
""•thylene, xl is sulphur . ,' u ^' 
' direct lin. anaM" f " ^"^^--^l- 
"^•""'•>: or is allyi, phenvl °' '° ^ ^^bon 

^-et/fylthia.ol-L;/ rr;.^ 'Ma.ol-2-yi 
PV-^.l, characterrsIa bTr^"^'^'^-^-^"— yl or' ^- 




wherein has the meaning 

stated above, with an acid of the formula:- 

HOjC-CR^ ( CH3 ) -CH2X^-r'' 

5 wherein R^ and have the meanings 

stated above and R^ is hydroxy or acyloxy as stated in 
claim 1, or with a reactive derivative of said acid; or 
(b) for the manufacture of an acylanilide wherein 

is sulphur, the reaction of an epoxide of the 
10 formula 



NH-CO-Z^ 




wherein R^ has the meaning 

stated above and wherein has the formula 

/-V 2 

-C(CH3)-CH2 or -C(CH3)OH-CH2Z'* 

wherein is a displaceabl group, with a thiol of the 
formula: - 
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r'-sh 



"herein ^7^^^ 

(c) reaction of a co.pou„a of ..e for™!:- 



CF^ 




Vnh-co-co- 




C0-CH3 



Wherein r2 has the meaning stated above with 
organo^etalUe compound of the formu^ri 

R'-xI-CHj-M 
wherein and xl hj.u. »v 

is a .etal radical' ""^^ M 

Whereafter 

P^Parea .;\:e™t^:^"LV= ^ ™- - 

-..laniXide wherein rS^, a;^::;,\r— ^ 

^ an acylanilide wherein y1 < 

-iphonyl „ay be prepared b; t", oxidant"''*""'' " 

corresponding acylanilide wherein xl" 

fiii) . racemic acylanml " " 

optical isomers by forlino 

A process as claimed in claim 1 , 
the starting materials r1 is trlfl f 
cyano. r3 and r4 ^oth T / '"""0"^o™ethyl, r2 is 

both hydrogen, r5 is hydroxy or 
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acyloxy, is methyl, is methylene, 
sulphur or sulphbnyl, A'' 
fluorophenyli;^ whereafter if 



IS 



is ajdirect link and Rv is 

i 6 ; a cy 1 o xy th e cpmpbund 
is hydrolysed to the corresponding compound wherein 
is hydroxy, and if is sulphur the compound is 
oxidised to the corresponding compound wherein X^ is 
sulphonyl . 
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